CHALUPOVÁ, P., URBAN, T., KNOLL, A.: Association analysis of interleukin-18 gene with performance traits in Czech Large White pigs. Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 5, pp. 97-102 This research focused on recently described MspI and VspI SNPs in interleukin-18 gene and their association with selected performance traits (backfat thickness; lean meat content, average daily gain from birth, average daily gain in test, breeding value for average daily gain, for lean meat content, for reproduction and total breeding value) in a population of 344 Czech Large White sows. Both SNPs were genotyped by PCR-RFLP. In this work, these polymorphisms were associated with backfat thickness and lean meat content. Animals with genotype AA (MspI SNP) had signifi cantly (P < 0.05) lower backfat thickness and higher lean meat content (0.77 ± 0.02 and 62.16 ± 0.23, resp.) compared to GA (0.83 ± 0.02 and 61.40 ± 0.18, resp.). Animals with genotype AA (VspI SNP) had signifi cantly (P < 0.05) lower lean meat content and higher backfat thickness (61.10 ± 0.36 and 0.85 ± 0.03, resp.) compared to GA (62.02 ± 0.16 and 0.77 ± 0.02, resp.). No association between IL-18 polymorphisms and other performance traits was found. Our study revealed that IL-18 could be candidate gene for backfat thickness and lean meat content in pigs.
Breeding effi ciency is a necessary precondition for ensuring the competitiveness of Czech pork production. The most important traits for pork production in the growing phase are lean growth, feed intake and pig survival. Consumers are more concerned about the degree of fatness or carcass merit as well as pork quality (Rothschild et al., 2007) . Producers have to pay attention to these traits to ensure the demand of the pork. Using marker assisted selection (MAS), the commercial pig industry is actively using this information and traditional performance information to improve pig production (Rothschild, 2003) .
For association study are usually used purebred animals (Fontanesi et al., 2010; Aslan et al., 2012) or F2 experimental crosses (Gandolfi et al., 2011) . Numbers of animals of each breed range from around 100 (Aslan et al., 2012) to around 300 (Fontanesi et al., 2010) . Results are evaluated most frequent in the statistical program SAS using mostly procedure GLM (Sironen et al., 2009 , Davoli et al., 2012 or MIXED (Chen et al., 2012) .
This research focused on the two SNPs in interleukin-18 gene (IL-18) found previously (Chalupová et al., in preparation) and their association with important performance traits in pigs.
IL-18 is a proinfl ammatory cytokine that belongs to the IL-1 cytokine family and shows pleiotropic eff ect. IL-18 modulates the activity of Th1 cells, cytotoxic T lymphocytes, NK cells, macrophages, dendritic cells, and B cells (Biet et al., 2002) . IL-18 was mapped to SSC9p13 (Fornout et al., 2000) . IL-18 or IL-18 receptor knockout in mouse leaded to increased food intake, obesity and insulin resistance (Netea et al., 2006) . Level of plasma IL-18 was previously associated with insulin resistance independent of obesity in man (Fischer et al., 2005) . Plasma IL-18 was associated with changes in insulin resistance and reduced a er weight loss (Bruun et al., 2007) . In obese women, IL-18 levels were associated with body weight and abdominal fat deposition. Weight loss leaded to IL-18 levels reduction (Esposito et al., 2002) . There is the increasing number of evidences that IL-18 might be closely related to the metabolic syndrome. Moreover, cytokines are probably involved in the regulation of skeletal muscle function (Trøseid et al., 2010) .
MATERIALS AND METHODS
In total 344 Czech Large White purebred sows with defi ned relationship were selected randomly from 3 nucleus herds (N = 98, 101 and 145). The phenotypic values of backfat thickness (BFT, cm), lean meat content (LM, %) and average daily gain from birth (ADGb, g) was studied in all 3 herds and the average daily gain in test (ADGt, g), breeding value for average daily gain (EBVadg), for lean meat content (EBVlm), for reproduction (EBVr) and total breeding value (EBVt) were studied in herd 2 and 3 only. The data were collected by the Association of Pig Breeders in Bohemia and Moravia (http://www. schpcm.cz/) during the fi eld test in compliance with appropriate methodology (Pražák and Žáková, 2005) .
Polymorphisms were analyzed by PCR-RFLP method. PCR was performed in 12.5 μl reaction volume using 100 ng of porcine genomic DNA, 0. 
RESULTS AND DISCUSSION

PCR-RFLP
New g.11237G>A polymorphism was analyzed by MspI. A er digestion and visualisation, following fragments were obtained: 93 and 124 bp for allele G; 217 bp for allele A (Fig. 1) . g.19480G>A polymorphism was analyzed by VspI resulting in 500 and 199 bp fragments for allele A and 699 bp for allele G (Fig. 2) . Allele and genotype frequencies were calculated (Tab. I).
Association analysis
Descriptive statistics are presented in Least squares means ± standard error. The same superscripts in a column show signifi cant diff erences between the genotypes: a,b P < 0.05 BFT = backfat thickness; LM = lean meat content; ADGb = average daily gain from birth; ADGt = average daily gain in test; EBVadg = breeding value for average daily gain; EBVlm = breeding value for lean meat content; EBVr = breeding value for reproduction; EBVt = total breeding value content and higher backfat thickness compared to GA (P < 0.05). Moreover, animals with genotype AA had lower lean meat content compared to GG (close to signifi cant, P = 0.0665).
No association between IL-18 polymorphisms and other performance traits (average daily gain in test, breeding values for average daily gain, for lean meat content, for reproduction and total breeding value) was found. Subsequent studies with more animals should be carried out to further support there results and to refi ne on association studies.
Due to the fact that these polymorphisms in IL-18 are new, there are no association analyses in pigs done by other authors. Many studies in mouse and human indicates, that this gene is candidate for fat deposition (Esposito et al., 2002; Netea et al., 2006; Bruun et al., 2007; Evans et al., 2007; Trøseid et al., 2010) . Based on our results, we tend to this conclusion also.
CONCLUSIONS
This pilot study revealed association between two SNPs in IL-18 and backfat thickness and lean meat content. Because none of the polymorphisms cause structural changes in protein, the new IL-18 polymorphisms are probably markers that are in linkage disequilibrium with unknown causative mutations. Due to the quantitative character of analysed traits and possible infl uencing by unknown genetic background, the results should be verifi ed in other and/or extended populations. However, SNPs given in this research could be potentially useful in marker assisted selection and pork production effi ciency.
Further studies could help to understand the physiological role of IL-18 in lipid metabolism and muscle formation in pigs and these data could serve as a foundation for next research of these novel SNPs in IL-18 gene.
SUMMARY
For Czech pig breeding sustainability is necessary to ensure high effi ciency and competitiveness of breeds. Modern methods of molecular genetics provide a suitable tool for analysis of genetic markers. MAS (Marker Assisted Selection) can serve as a timely and effi cient selection of pigs with outstanding production parameters. This study focused on association analysis between two polymorphism in IL-18 gene and important performance traits in pigs (backfat thickness; lean meat content, average daily gain from birth, average daily gain in test, breeding values for average daily gain, lean meat content and reproduction and total breeding value). In total, 344 Czech Large White sows selected randomly from 3 herds were tested. SNPs ENSSSCG00000015037:g.11237G>A in exon 2 of IL-18 and ENSSSCG00000015037:g.19480G>A in intron 5-6 of IL-18 were analysed using PCR-RFLP method and restriction endonuclease MspI and VspI, respectively. Association analysis revealed infl uence of IL-18 polymorphisms to backfat thickness and lean meat content. Animals with genotype AA (MspI SNP) had signifi cantly (P < 0.05) lower backfat thickness and higher lean meat content (0.77 ± 0.02 and 62.16 ± 0.23, resp.) compared to GA (0.83 ± 0.02 and 61.40 ± 0.18, resp.). Animals with genotype AA (VspI SNP) had signifi cantly (P < 0.05) lower lean meat content and higher backfat thickness (61.10 ± 0.36 and 0.85 ± 0.03 resp.) compared to GA (62.02 ± 0.16 and 0.77 ± 0.02 resp.). No association between IL-18 polymorphisms and other performance traits (average daily gain in test, breeding values for average daily gain, for lean meat content, for reproduction and total breeding value) was found. The results extend our knowledge of molecular genetic markers in pigs and could be potentially useful for genetic improvement of Czech pig populations and pork production effi ciency.
